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Abstract 
 
Social Collaboration Analytics (SCA) aims at 
measuring collaboration in Enterprise Collaboration 
Systems (ECS). In this paper, we apply SCA to investi-
gate the use of Task Management (TM) features in 
virtual academic teams on a collaboration platform. 
This paper contributes to theory by developing the TM 
Catalog describing the elements and characteristics of 
TM. Our literature review identified only three studies 
analyzing the use of TM features in ECS. These studies 
base their analyses on transactional data (event logs). 
We propose to analyze both the structure and charac-
teristics of tasks, as well as how tasks are used. In our 
paper, we show how SCA can be applied to gain in-
sights on the use of TM features. Based on data from 
an academic collaboration platform, we demonstrate 
the characteristics of tasks and how different types of 
virtual academic teams make use of TM features. 
 
 
1. Introduction  
Understanding how individuals collaborate in 
groups has been of significant interest to computer-
supported cooperative work (CSCW) scholars ever 
since [37]. The emergence of Social Media and the rise 
of Enterprise Collaboration Systems (ECS) has re-
newed interest in understanding how people collabo-
rate using computer-mediated technologies in the digi-
tal workplace. Due to the increasing use of Social Me-
dia in private life, employees expect to use socially-
enabled tools in their workplace [45]. Consequently, in 
recent years, we have witnessed the emergence of so-
cially-enabled collaboration software such as HCL 
Connections, Microsoft SharePoint, or Atlassian Con-
fluence [21]. ECS combine social features (e.g., social 
profiles, wikis, blogs, forums) with traditional group-
ware functionalities [39]. They support all areas of the 
8C model for Enterprise Information Management, 
which describes the main areas of collaboration [46], 
especially the inner core consisting of communication, 
cooperation, combination, and coordination. There-
fore, companies introduce ECS for supporting commu-
nication and collaboration between employees [45]. 
Accordingly, at universities, academics and students 
can use such platforms for coordinating their lectures, 
research projects, and team works. Moreover, collabo-
ration platforms support computer-supported collabo-
rative learning (CSCL) [13] in academic institutions. 
In this research, we investigate the aspect of coor-
dination on the academic collaboration platform Uni-
Connect by focusing on the use of Task Management 
(TM) features. As every project involves tasks, people, 
and deadlines, the success of a project heavily depends 
on TM [25]. Examples for this include appropriately 
prioritizing tasks, as well as time management [6, 25, 
26]. Improper TM can also lead to an uncontrollable 
amount of unfinished tasks [7] and eventually, to a bad 
project outcome [25]. Bellotti et al. [1] argue that ef-
fective TM requires resources and knowledge on the 
use of such features.  
Schubert and Glitsch [20] have identified typical 
use cases for analyzing and describing collaboration in 
companies. 8 out of 13 use cases involve coordination 
and TM-related actions, which emphasizes the im-
portance of TM in the area of CSCW and ECS. Exam-
ples for such use cases include project or team organi-
zation, and software development.  
In our research, we seek to demonstrate how Social 
Collaboration Analytics (SCA) can be applied to pro-
vide an understanding of TM usage in collaboration 
platforms. SCA is a systematic approach for automati-
cally “analyzing and displaying collaboration activity 
of users in socially-enabled collaboration systems” 
[39:402] using database queries and other computa-
tional methods. 
Based on the analysis of an academic collaboration 
platform, we (1) discuss the structure and characteris-
tics of tasks and (2) demonstrate how different types of 
teams make use of TM features for coordination. 
Therefore, we define the following research questions: 
 
1. What are the characteristics of TM, and how do 
modern ECS implement TM functionalities? 
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2. How can SCA be applied for measuring coordina-
tion activities in different types of (virtual) academ-
ic teams in ECS? 
3. How do different types of (virtual) academic teams 
make use of coordination features in ECS? 
 
RQ1 seeks to establish the terminology, character-
istics, and components of TM based on a literature 
review. The outcome is a TM catalog describing the 
different types of content and actions related to TM. 
By addressing RQ2, we demonstrate how the methods 
and structures from SCA can be applied for under-
standing how different types of virtual teams make use 
of TM features. Finally, based on an analysis of data 
from an academic collaboration platform with more 
than 3500 users and more than 40 member institutions, 
we demonstrate which insights can be gained on the 
use of coordination features in digital collaboration 
platforms. This includes the executed actions, as well 
as the characteristics and structure of the content. 
This paper is structured as follows: First, we intro-
duce related work in the areas of TM and SCA (section 
2). In section 3 we describe the research design of our 
work, followed by a condensed overview of the TM 
catalog (section 4). We then analyze TM-related con-
tent and actions using data from an existing ECS. We 
conclude with a discussion of the results and potential 
limitations, as well as an outlook into future research.  
2. Terminology & Related Work 
According to Moran [32:4], people tend to organize 
their work life into individual tasks or activities, which 
are defined as “a set of (mental or physical) actions 
carried out by people” to accomplish particular objec-
tives. Geyer et al. [18:713] define an activity as a “log-
ical unit of work that incorporates all the tools, people, 
and resources needed to get a job done”.  
In academic literature, the terminology in the area 
of TM differs widely. Even within single publications, 
authors use terms inconsistently. While the Term Task 
Management is used dominantly (in 90% of all sources 
that specifically name that concept), another common 
term is Activity Management (28%). The same applies 
to the terms task (95%) and activity (69%); however, 
authors also frequently use the term to-do (20%) in 
order to describe a task. The above-described terms are 
often used synonymously; however, in this research we 
will consistently use the terms Task Management (TM) 
and task when talking about these general concepts.   
In order to conduct TM, people can make use of so-
called Task Management Systems (TMS). Authors dis-
tinguish between Personal Task Management (PTM) 
[22] and Collaborative Task Management (CTM) [28]. 
In this research, we will focus on CTM; specifically, on 
the TM module of an academic collaboration system.  
We apply SCA to provide insights into how virtual 
teams use the available TM features. SCA makes use 
of (1) transactional, (2) content and (3) organizational 
data. Transactional data (e.g., log files) are the prima-
ry data source for SCA and contain all user actions, 
including the action type, information on the modified 
content, the user, and a timestamp. Besides the user-
generated content, content data stores metadata and 
structural information about the content (e.g., parent-
child relationships). Organizational data covers the 
structure and users of an organization [39]. 
A previous literature review on studies in the field 
of SCA [40] resulted in 85 publications, of which only 
62 publications apply analytics to a data set. The litera-
ture review identified seven key themes for SCA: (1) 
measurement of system usage, (2) analysis of commu-
nities, (3) identification of types of users, (4) identifi-
cation of expertise, (5) identification of usage patterns, 
(6) analysis of networks and (7) measuring organiza-
tional and cultural impacts of ECS. Our analyses will 
be guided by the themes measurement of system usage 
and analysis of communities. 
Only 3 of the identified studies investigate the use 
of TM features in ECS [15, 16, 35]. The authors apply 
process mining algorithms for extracting generalized 
collaboration patterns between employees [15, 16] and 
a generalized life cycle of tasks [35] from transactional 
data. While transactional data is appropriate for identi-
fying patterns and lifecycles, it only provides limited 
information on the status or structure of a task.  
Among the 62 studies, only 5 studies combine 
transactional and content data. We argue that a holistic 
analysis of the use of TM features in ECS requires 
combining transactional and content data for analyzing 
the characteristics and structure of a task as well as 
how users work with tasks.  
3. Research Design  
The application of SCA to analyze and understand 
TM-related collaboration requires a theoretical founda-
tion. This includes an understanding of the research 
field, as well as a blueprint, the analysis can follow. To 
prepare the necessary foundation and execute our anal-
yses, we organized our research design in three phases.  
The (1) preparation phase consists of two struc-
tured literature reviews. The literature review on SCA 
provided the SCA key themes and a classification of 
the studies according to the type of data used for analy-
sis (see section 2). An additional exhaustive literature 
review following [4, 5, 48] established the current state 
of research on TM. We started with an initial keyword 
search using the commonly used term “Task Manage-
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ment” in the three databases ScienceDirect, ACM 
Digital Library and IEEE Explore. We deliberately 
picked such a general term in order to avoid unwanted 
restrictions of the resulting literature. After the first 
iteration, we also added the term “Activity Manage-
ment” to the search keywords as the search results in-
dicated that it is used as a common synonym.  
The literature review provided the foundation for 
the (2) development of the TM Catalog. The keyword 
search was followed by iterating through a forward and 
backward snowballing until saturation was reached. 
The search process resulted in 64 publications. In par-
allel, we applied a multi-level coding approach [30] for 
extracting TM-related functionalities. In two iterations 
of initial coding, we identified and defined an appro-
priate and consistent structure of codes. The actual 
coding process consisted of two cycles. The first cod-
ing cycle was primarily based on in vivo coding in or-
der to maintain the terminology used by the original 
authors and to avoid distortion due to the subjectivity 
of the coder. In the second coding cycle, the codes 
were then standardized based on the identified termi-
nology, as described in section 2. Also, the codes were 
grouped in order to summarize and define TM-related 
features resulting in the TM Catalog (section 4).  
The investigation of the actual use of TM features 
on UniConnect, an academic collaboration platform, is 
the main phase of this research. The analysis was guid-
ed by CRISP-DM [8]. The business understanding 
(section 5.1) provided the context for the use and con-
text of UniConnect. In the data understanding phase 
(section 5.2), we established an understanding of the 
underlying databases and their structure. During the 
data preparation (section 5.2), we selected and filtered 
the relevant data. Based on the prepared data and the 
TM catalog, we prepared the scripts for the data analy-
sis and executed the analyses, which were described 
and interpreted in the evaluation (sections 5.3 and 5.4). 
4. Task Management Catalog  
The primary purpose of the TM Catalog is to serve 
as a blueprint for the evaluation of TMS regarding their 
functionalities, as well as to form a basis for structured 
SCA. Currently, the catalog is still at an early stage as 
it is fully literature-based and has only been applied 
once to evaluate a system. Despite this early stage, we 
tried to ensure a certain level of validity by only in-
cluding features that were mentioned by at least two 
independent authors. Additionally, we included minor 
revisions after the first application of the catalog. 
The TM functionalities in this catalog are divided 
into four main themes. The first theme (Objects) con-
tains the different core elements and components of a 
TMS, as well as their attributes. The properties and 
context of these objects are then further specified in the 
second theme (Task Properties & Context). The third 
theme (Information & Representation) deals with the 
communication and visualization of information about 
objects and related actions, including notifications and 
awareness functionalities, as well as views and visuali-
zations. The last theme (System Properties) contains all 
functionalities that refer to the system itself as opposed 
to its content. Examples include system integration 
with other applications, as well as possibilities of per-
sonalization.  
As the focus of this paper is the analysis of TM-
related content and transactional data using SCA, the 
following sections focus on discussing the themes Ob-
jects and Task Properties & Context as the foundation 
of this research. The tables in this chapter contain a 
condensed version of the catalog and include only the 
content and actions applicable to UniConnect. Also, a 
reference count and selected references are displayed.  
In general, Objects can be divided into three sub-
categories: Core Elements, Components and Attributes.  
The core element (Table 1) with the highest level of 
abstraction is a project. Projects usually comprise other 
TM-related objects, the central objects of a TMS being 
so-called tasks. Inside a project, tasks can be organized 
in groups or lists. In addition to tasks, TMS also often 
support textual items, which are referred to as notes. 
Templates facilitate reusing tasks. 
 
Table 1: Core elements 
Element Ref. Count Ref. 
Project 8 [9, 12, 25] 
Task 64 [11, 18, 32] 
Group/List 27 [1, 22, 27, 28, 34] 
Note 11 [1, 11, 41] 
Template 19 [11, 18, 23] 
 
In order to include further information to an ele-
ment, additional components such as attachments, tags 
and comments can be added (Table 2). 
 
Table 2: Components 
Element Ref. Count Ref. 
Attachment 24 [11, 24, 28] 
Tag 9 [10, 43, 44] 
Comment 11 [25, 27, 43] 
 
Both core elements and components have attributes 
that further specify the respective object (Table 3). 
While authors suggest a variety of potential attributes, 
the most common ones include a title, a description, 
and a deadline. Additionally, one or more members can 
take on different roles, and priorities can be set to rep-
resent the importance of a task.  
 
Page 463
  
Table 3: Attributes 
Element Ref. Count Ref. 
Title 15 [11, 25, 28] 
Description 23 [11, 14, 23, 27] 
Deadline 32 [3, 24, 25, 28, 32] 
Members & Roles 23 [11, 14, 18, 23, 28, 31] 
Priority 27 [1, 17, 22, 26] 
 
In addition to their attributes, TM-related objects 
can be characterized further by specifying their proper-
ties and context (Table 4). A task can either be of per-
sonal or collaborative nature (type). Among the most 
cited properties are relationships between tasks. This 
includes their position in a hierarchy, especially as 
tasks are often further decomposed into subtasks, and 
dependencies between two or more tasks. Furthermore, 
the access or visibility of tasks is often restricted based 
on an authorization model. Another important property 
is the state of a task. This includes the completion state 
(complete vs. incomplete) but also to the fact whether a 
task is assigned to another user or unassigned.  
 
Table 4: Properties 
Element Ref. Count Ref. 
Type 8 [28, 36] 
Relationships 33 [14, 23, 32, 36] 
Access/Visibility 12 [11, 34] 
State 20 [1, 28, 32, 36] 
 
In addition to content, the TM catalog also contains 
actions that, in combination with the objects described 
above, represent transactions in a TMS. 
 
Table 5: Task Management actions 
 TM Actions Ref. Count Ref. 
C 
create (E) 
add (C, A) 
set (A, P) 
define (P) 
45 [1, 9, 10, 11, 18, 19, 23, 25, 28] 
decompose (E) 20 [12, 25, 29, 33] 
copy (E, C) 4 [24, 28] 
R follow/unfollow (E) 2 [11, 18] search/filter/sort (E) 20 [3, 18, 25, 28] 
U 
edit (E, C, P) 
change (A, P) 27 [1, 11, 28, 34] 
assign/unassign (E) 24 [1, 23, 27, 42] 
(un-)complete (E) 28 [11, 19, 27, 42] 
move (E, C) 9 [2, 22, 28] 
D delete (E, C) 12 [11, 18, 23] 
 
Table 5 contains a mapping of the identified TM 
actions to the corresponding CRUD (create, read, up-
date, delete) actions, which describe basic data opera-
tions. Also, potential subjects of each action, namely 
element (E), component (C), attribute (A) and property 
(P), are specified, and selected references are listed. 
There are different possibilities of creating content 
in a TMS. While elements always have to be created 
from scratch, other content such as components or at-
tributes can be added to existing elements. Further-
more, users can set attributes (e.g., deadline) or define 
properties (e.g., relationships) of an element. Further 
actions that have been categorized as a creation of con-
tent include decomposing elements, as well as copying 
existing content. The catalog does not explicitly con-
sider the consumption of content. However, actions 
such as following content (e.g., in order to be notified 
about changes) as well as searching, filtering, or sort-
ing are closely related to consumption.  
We differentiate between editing or changing content 
itself, changing the location of content, and updating 
the status of an element. In the latter case, elements can 
either be assigned to one or more users (change of as-
signment state) or completed (change of completion 
state). Finally, there is also the possibility of deleting 
elements or components from the system. 
5. Social Collaboration Analytics  
The following sections describe the analysis, which 
was guided by the phases of the CRISP-DM [8] as de-
scribed in section 3. 
5.1 Business Understanding  
UniConnect is an academic collaboration platform 
hosted by the University Competence Center for Col-
laboration Technologies (UCT) [38]. The platform is 
based on HCL Connections (formerly: IBM Connec-
tions) and provides “opportunities for universities to 
work together and with industry partners on joint pro-
jects” [38]. The target user groups of UniConnect are 
students and academics, as well as their industry part-
ners. Currently, UniConnect has more than 3500 users 
who represent more than 40 different member institu-
tions from all over Europe. 
Communities serve as joint workspaces for groups 
and thus represent teams. We identified different types 
of communities, which are used for different activities: 
Class organization: The primary purpose of these 
communities is the organization of classes throughout a 
semester. Therefore, the involved users include all stu-
dents taking the respective class, as well as the respon-
sible academic staff. The main contents of communi-
ties are lecture materials provided by the academic 
staff. Students can download the materials and discuss 
the course content in forums. 
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Student projects: Many classes require students to 
form groups and collaborate on projects throughout the 
semester. In this case, communities support students in 
organizing and collaborating on these projects. Espe-
cially distributed teams (e.g. students of distance learn-
ing universities) benefit from these communities as the 
community serves as their central collaboration space. 
Thesis organization: Most study programs are con-
cluded by writing a thesis. This work is also often or-
ganized in communities that contain the student writing 
the thesis as well as the supervisors. Here, the student 
can use the features of UniConnect for self-
organization but can also benefit from the collaborative 
aspects of the platform by involving the supervisors in 
their work, e.g. by discussing questions, providing reg-
ular updates and receiving feedback.  
Ongoing academic research: In contrast to the pre-
vious communities, which have a defined lifespan (e.g. 
the length of a semester), ongoing academic research 
communities are permanent and consist of dispersed 
project partners. Research groups use communities for 
organizing their research projects and activities and for 
managing long-term projects. A prime example is the 
university-industry initiative IndustryConnect, which is 
led by a group of researchers and consists of more than 
30 ECS user companies. In between the bi-annual 
workshops, the online community is used for docu-
menting results and fostering the mutual exchange be-
tween the participants [47].  
Testing: In addition to serving as a platform to fa-
cilitate collaboration, UniConnect is also a subject to 
research itself. Therefore, many test communities exist 
in which academics and students experiment with the 
system’s features. As testing communities are not used 
for collaboration, they must be excluded from analyses. 
5.2 Data Understanding & Data Preparation  
As an integrated ECS, UniConnect consists of dif-
ferent modules, including Blogs, Wikis and a TM 
module (called Activities), which is the focus of this 
work (for a full list and description of all available 
modules see [39]).  
While the majority of terminology regarding TM 
functionalities in UniConnect aligns with the concepts 
introduced in the catalog (section 4), the terminology 
regarding core elements differs slightly. Therefore, 
they will be mapped to the elements introduced in the 
TM catalog as well as briefly described regarding their 
functionality. In the TM module inside of communi-
ties, so-called Activities can be added. Activities de-
scribe high-level tasks that are mainly used to decom-
pose a project into work packages. Each Activity can 
then be further decomposed into To Do Items (tasks) 
and Entries (textual items). While To Do Items and 
Entries share a majority of their characteristics, assign-
ees and due dates can only be added to To Do Items. 
Sections are used to group To Do Items and Entries.  
As each module of UniConnect has its own data-
base, the following analyses will be based on the data-
base of the TM module, namely the OPNACT data-
base. Additionally, we will use the respective records 
of the METRICS database, which contains the transac-
tional data for all modules.  
Figure 1 shows an excerpt of the most important 
tables from the databases and demonstrates how these 
can be joined to enrich transactional data with content 
data and vice versa. The OPNACT database is orga-
nized in a hierarchical node structure. All Activities, 
To Do Items, Entries, Sections and Comments are 
stored as nodes in the OA_NODE table, including their 
metadata. The OA_TREE table defines the hierarchical 
relationship between the nodes. The OA_TAG table 
associates tags with nodes and the OA_ASSIGNEE 
table contains information on the assignee of a task. 
In contrast, the METRICS database is organized in a 
star scheme, as visualized in Figure 1. Here, the 
F_TRX_EVENTS table is the central fact table con-
taining the user actions and consists of condensed in-
formation about users, the item types and the type of 
event. Most information is stored in the form of IDs. 
The surrounding dimension tables map these IDs to 
human-readable information.  
As shown in Figure 1, the nodeuuid from the 
OPNACT database and the item_uuid from the MET-
RICS database can be used to join transactional and 
content data. Additionally, the user ids could be used 
for joining the data. 
 
 
Figure 1: Connection between OPNACT and 
METRICS databases 
 
The following vignette provides an example of how 
the content and transactional databases work. 
Luke and Jack use the community ‘Social Collabo-
ration Analytics’ for organizing their research. After 
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their last meeting, Luke creates the To Do Item ‘Write 
project report’ and assigns it to Jack. He defines the 4th 
of May 2019 as the deadline.  
Upon creating the To Do Item, a new node with the 
nodetype ‘task’, a unique nodeuuid and the name 
‘Write project report’ is created and saved to the 
OPNACT database. Additionally, the task is associated 
with its ancestor Activity (activityuuid). Moreover, the 
content database contains information on the date of 
creation (created), the creator (createdby: Luke), the 
assignee (assignedto: Jack) and the defined duedate 
(4th of May 2019). On creation, the status (com-
pletestat) of the task is ‘incomplete’. Simultaneously, 
the F_TRX_EVENTS table in the METRICS database 
logs a new event record with the relevant transactional 
data. As Luke created a new To Do Item, the record 
contains his user_id, the id of the created To Do Item 
(itemuuid) and the timestamp (event_ts) of creation. 
Further columns include the source_id which describes 
the module the event occurred in (Activities), the type 
of item that was created (item_type_id: task), the event 
type (event_op_id: create) and the id of the community 
in which the task has been created (community_id). 
The event_name, ‘activities.task.created’ is composed 
of the source, the item type and the event type. 
The dimensions for SCA [39] guide the develop-
ment of questions and queries for SCA as follows:  
• Level of analysis: In order to get an overview of the 
entire system and its content, we will start with 
analyses on the platform level. As collaboration 
happens mostly within communities, we will then 
look at the different community types by analyzing 
transactional data. 
• Content type: As the focus of this work are TM-
related content and actions, we will limit our anal-
yses to the Activities module of UniConnect. 
• Content components: We will look at all objects 
(i.e. node types) that can occur in the context of 
TM. The different types of nodes will be further 
specified in section 5.3. 
• Action type: In addition to all TM-related content, 
we will also consider potential event types, which 
will be described in more detail in section 5.4. 
• Time and further filters: As UniConnect is an aca-
demic research platform, most of its collaboration 
follows a semester structure. Therefore, we will 
limit transactional data to a timeframe of three se-
mesters, from 04/01/17 until 09/30/18. Additional-
ly, we will make use of the filters described below.  
 
As already mentioned in the previous section, Uni-
Connect and therefore, its databases contain test data in 
addition to data resulting from actual collaboration 
activities. In order to get accurate results when con-
ducting SCA, we excluded test communities, as well as 
test data outside of communities. Apart from omitting 
test data, no other filters such as limitations to specific 
user groups or communities were applied.  
Table 6 gives an overview of the remaining data, 
which will be used as a basis for the analyses in the 
next chapter. After applying the filter described above, 
there were 9207 nodes left in the OA_NODE table. 
While this database only contains data from the Activi-
ties module, the events in the F_TRX_EVENTS table 
cover all modules. From a total number of 1,209,277 
events across the entire system, 1.4% of them (16,988) 
occurred in the Activities module. The number of 
events in a module does not necessarily represent its 
actual usage, as events are created differently in each 
module, depending on its nature and implementation. 
 
Table 6: Overview of underlying data 
 System Activities Ratio 
Nodes 9,207 9,207 100% 
Events 1,209,277 16,988 1.4% 
 
The following sections describe the analysis results 
for content and transactional data in the context of TM.  
5.3 Analysis of System Content (content) 
Table 7 provides an overview of the distribution of 
different types of nodes from the OA_NODES table. 
 
Table 7: Distribution of node types 
Type % 
Activities in communities 7.29% 
Activities outside of communities 3.61% 
Sections 13.92% 
To Do Items 49.43% 
Entries 10.32% 
Replies (Comments) 11.05% 
Fields1 (Attachments) 3.20% 
Membership, Templates, Links to Activities 1,18% 
 
The numbers show that To Do Items (49.43%) are 
the central element in the Activities module. Interest-
ingly, the share of Activities in communities (7.29%) is 
higher than the share of Activities outside of communi-
ties (3.61%). As Activities outside of communities are 
mostly used for self-organization, the results demon-
strate that users prefer to use Activities for CTM. Sec-
tions, Entries and Replies occur with similar frequency. 
Next, we examine the average characteristics of the 
node types Activities, To Do Items and Entries (Table 
8). 67.58% of Entries have a description, which only 
 
1 In the UniConnect database, all fields are of type attachment. How-
ever, other possible types include date, person, link to file/folder, 
bookmark or icon. 
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applies to 54.44% of Activities and 46.23% of To Do 
Items. This shows that descriptions are less important 
on the level of To Do Items, as their titles should al-
ready represent actionable steps. The average length of 
descriptions is 57 characters for Activities, 387 charac-
ters for To Do Items and 542 characters for Entries. 
This is not surprising as Entries represent textual items. 
Although less To Do Items than Activities contain a 
description, the description of To Do Items is longer. 
In UniConnect, Activities and To Do Items are the 
only elements that can have a due date. Depending on 
the context, the system forces the user to set a due date 
for a new Activity. Thus, the share of Activities having 
a due date does not allow further interpretation. Inter-
estingly, only 52.78% of the To Do Items have a due 
date. This is surprising as the TM Catalog identified 
due dates as essential for successful TM. 
After inactivity for more than three months, the 
system automatically completes Activities. As 24% of 
all completed Activities have been autocompleted, this 
explains the high share of completed Activities 
(84.65%). However, To Do Items are not automatically 
completed on the completion of the parent Activity.  
On the average, an Activity is completed 16.5 days 
after its creation. To Do Items are completed after 18.4 
days on the average. However, the median is signifi-
cantly lower for both durations, being at 3.8 days for 
Activities and 2.5 days for To Do Items. 
57.97% of all To Do Items are assigned to one or 
more users, the average being at 1.3 assignees. 
 
Table 8: Average attributes and properties 
of Activities, To Do Items & Entries 
 Activity To Do Item Entry 
Description 54.44% 46.23% 67.58% 
Due Date 70.89% 52.78% - 
Completion Status 84.65% 54.87% - 
Assignment Status - 57.97% - 
 
The next section provides insights on the structure 
of Activities, To Do Items and Entries by investigating 
their components (Table 9). 
Only 1.91% of To Do Items and 8.53% of Entries 
have attachments (files or links). The higher number of 
Entries with attachments can again be traced back to 
the textual nature of Entries. 
While 42.27% of all Activities are tagged, this 
number is significantly lower for To Do Items 
(14.85%) and Entries (21.37%). Activities, To Do 
Items and Entries each have 3 tags on average. Activi-
ties and Entries both show a mode of 1 tag. The mode 
for tags added to To Do Items is 3. The median for tags 
of Activities and Entries is 2, and 3 for To Do Items. 
11.23% of To Do Items and 8.11% of Entries con-
tain comments. However, commented elements usually 
only have one comment (average, mode and median: 
1). Therefore, our observations show that comments 
are preferably used to annotate or give a quick update 
about a task than to have an actual discussion. 
 
Table 9: Average components of Activities, 
To Do Items & Entries 
 Activity To Do 
Item 
Entry 
Attachment - 1.91% 8.53% 
Tags 42.27% 14.85% 21.37% 
Comment - 11.23% 8.11% 
 
Next, we investigate the hierarchy of Activities and 
To Do Items (decomposition). On average, an Activity 
has a depth of 1.8, i.e., about two levels of sub-
elements. In contrast, the average depth of To Do Items 
is 0.23. This shows that To Do Items usually do not 
have further subtasks. On average, an Activity has 9 
(mode: 4) sub-elements. To Do Items only have 0.36 
sub-elements (mode: 0). This demonstrates that Activi-
ties are high-level tasks that are decomposed into sub-
tasks. To Do Items usually do not require any further 
decomposition as these represent actionable steps. 
5.4 Analysis of System Usage (transactional) 
Figure 2 shows the distribution of the 8 most fre-
quent events that can occur in the Activities module.  
 
 
Figure 2: Event distribution in the Activities 
module 
 
With 34.07%, VISIT events are the most frequently 
occurring event. This is followed by CREATE 
(17.41%), READ (16.84%) and UPDATE (13.2%) 
events. Other event distributions include TAG (5.98%), 
COMPLETE (5.31%), UNTAG (4.18%) and DELETE 
(2.17%). The frequencies of the remaining events 
(UNCOMPLETE, MOVE, COPY, FOLLOW, UNDE-
LETE and UNFOLLOW) each lie below 1%. 
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When looking at the distribution of TM actions catego-
rized according to CRUD as summarized in Table 5, it 
becomes clear that the consumption of content ac-
counts for 51% of all events. The share of create (24%) 
and update (19%) events is similar, while the remain-
ing 6% represent delete events. 
As outlined, the share of Activities within commu-
nities is higher than the share of Activities outside of 
communities. Thus, in the following, we investigate 
the use of TM features in different types of communi-
ties (see section 5.1).  
 
 
Figure 3: Distribution of community types 
 
After filtering the data (section 5.2), 145 communi-
ties remained in which the Activities module has been 
used between 04/01/17-09/30/18 (3 semesters). The 
distribution of community types is as follows (see Fig-
ure 3): The majority of communities (55.17%) are pro-
ject communities. In total, 58.51% of events in the Ac-
tivities module are created within project communities. 
23.45% of the communities are used to organize the-
ses; however, only 12.09% of all events stem from 
thesis communities. This indicates that TM is not fre-
quently used within these communities, as they serve 
the purpose of self-organization. This leads to a lower 
amount of collaboration inside the Activities module. 
While 8.28% of communities are used to conduct on-
going research, they produce 19.06% of all events. 
This shows that TM is used frequently in research 
communities compared to other community types. On-
ly 3.45% of all communities are used for organizing 
classes. This can be explained with the nature of these 
communities and the lack of requirements for TM. 
 
Table 10: Average number of active com-
munity members 
Community Type Total Members Members in Activities 
Class 54.6 13 
Project 6.7 2.9 
Thesis 3.9 1.6 
Ongoing Research 13 4.3 
 
Different community types can also be differentiat-
ed by their total number of active members and mem-
bers that make use of TM functionalities (Table 10). 
Class communities have the highest number of 
members. This is not surprising as these communities 
contain all students enrolled in a course, as well as the 
academic staff. There were only five communities of 
this type in the group of analyzed communities with 
two of them having more than 90 members and empha-
sizing the use of Activities. Thus, the average number 
of active community members using the Activities 
module is not representative for this community type 
Project communities have an average of 6.7 active 
members, with about half of them being active users of 
the Activities module. Although in a typical project, all 
team members are usually involved in TM, the rela-
tively low number can be explained. Most project 
communities are student project communities. The 
supervisors are active community members; however, 
they are not involved in the group’s TM.  
Thesis communities have an average of 3.9 mem-
bers, which usually includes the student writing the 
thesis, the two supervisors as well as (optional) addi-
tional academic staff involved in the thesis. As the fo-
cus of these communities is self-organization, the aver-
age number of members being active in the Activities 
module is 1.6, i.e. the student and (optionally) a mem-
ber of academic staff. Thus, thesis communities show a 
low collaborativity compared to other communities. 
Ongoing research communities consist of 13 mem-
bers on average. A third of them actively use Activi-
ties. This can be explained with the allocation of re-
sponsibilities inside a research group. Often, many 
academics are members of such communities, but they 
may not be actively involved in that area of research. 
When looking at the events generated in different 
communities, it became apparent that many communi-
ties initially use the provided TM functionalities exten-
sively; however, many of them stop using TM after a 
short time. Furthermore, TM functionalities seem to 
not have been used regularly, but rather on selected 
days (e.g. throughout a project, tasks are not completed 
when their execution has finished, but are rather “ac-
cumulated” and completed at a later point in time).  
In order to verify this observation, the number of 
days on which events have been generated inside the 
Activities module have been extracted and evaluated. 
All days exclusively containing autocomplete events 
by the system have been omitted. The remaining com-
munities have an average of 7.3 days of TM usage 
(median: 2), which supports the observation that the 
Activities module and its content are not updated on a 
regular basis. However, the mode of active days is 1 
with a total amount of 50 communities (i.e., more than 
one third of all considered communities) that have only 
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generated events on a single day. The initial adoption 
rate of TM functionalities seems rather high; however, 
many communities stop using the Activities module 
after one day and therefore do not reach the stage of 
task completion in the system.  
6. Conclusion 
In this research, we have investigated coordination 
on an academic collaboration platform by focusing on 
the use of TM features. We first established a common 
terminology and derived a TM catalog from academic 
literature. After mapping these functionalities to the 
academic collaboration platform UniConnect, we suc-
cessfully demonstrated how SCA can be applied for 
measuring coordination in different types of virtual 
teams in ECS. Based on content data, we investigated 
the characteristics of tasks and based on transactional 
data, we demonstrated how different types of teams 
make use of TM functionalities.  
The analysis included the characteristics and structure 
of content elements (e.g. attributes and information 
about hierarchies) as well as information about the 
usage and, therefore, collaboration itself.  
Our main observation was that people do not seem 
to use TM functionalities consistently in UniConnect. 
This includes (1) people initially creating TM-related 
content but stopping to work on it after often not more 
than one day, and (2) people using TM to document a 
project over time, i.e. irregularly adding and updating 
content as opposed to making use of TM functionali-
ties in real-time. In order to be able to understand the 
cause of this observation, it is necessary to further in-
vestigate user behavior. Unfortunately, the UniConnect 
databases do not yet provide enough data to conclude 
from comparing successful and unsuccessful TM be-
havior. An investigation of unsuccessful TM solely 
based on content and transactional data requires larger 
amounts of data, preferably from different ECS or 
TMS. As this is one of the first works that provide a 
holistic analysis by combining content and transaction-
al data to analyze TM features in ECS, we also do not 
yet have sufficient reference results that allow classifi-
cation and assessment of our results. Thus, future re-
search will be directed towards expanding the scope of 
analysis to other systems. This will allow us to meas-
ure and derive implications for the success of coordina-
tion in virtual teams.  
Furthermore, we were able to show that different 
types of communities could be further characterized 
regarding their use of TM functionalities. In this case, 
future research would include the analysis of specific 
communities in order to further analyze TM behavior 
both between and inside of different community types. 
Additionally, it would be interesting to direct further 
research towards different user groups (e.g., professors, 
students) and their TM-related behavior. 
As mentioned previously, the TM Catalog is still at 
an early stage as it is primarily based on academic lit-
erature. It has only been applied once to evaluate the 
TM functionalities of UniConnect. Each application 
provides suggestions for minor revisions to refine the 
catalog. Thus, expanding the scope of analysis to other 
systems will also aid in improving the catalog. 
This work solely focuses on conducting objective 
analyses of TM content and usage. Therefore, the im-
mediate next step would be to extend this research with 
subjective analyses. In this case, user interviews could 
provide valuables insights into the use of TM function-
alities. This could not only aid in gaining a better un-
derstanding of the reasons behind “unsuccessful” TM 
but also help to verify the findings resulting from SCA 
and thus increase the overall validity of this research.  
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